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Pursuant to our recent telephone conversation please find enclosed requested impingement and
entrainment study information for Three Mile Island Nuclear Station. The following study
information is enclosed for your review - An Ecological Study of the Susquehanna River in the
Vicinity of the Three Mile Island Nuclear Station, Annual Report for 1977, prepared by
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4.0 ENTRAINMENT OF TCHTHYOPLANKTON

The composition, distribution, and abundance of ichthyoplankton
over time and depth were.investigated in the TMINS Unit 1 Intake pump
suction bay. Estimates of the total number of fish entrained for each
24-hour sample period and the percentage of fish in che center channel
of York Haven Pond at night were calculated for each sample date. A

comparison was made between 1976 and 1977 estimates.

A 4.1 MATERTALS AND METHODS

| Replicate (2) samples were taken semimonthly March through August
1977. Surface and oblique samples were taken at 6-hour intervals (1000,

1600, 2200, 0400 h) over a 24-hour period with a 0.5 m plankton net

(0.5 mm mesh) towed across the TMINS ggit 1 Intake pump suction bay (a

wed across the THINS

distance of about 20 m) Figure 4.1-1. Oblique tows originated about

1.0 m from the bottom. The volume of the water filtered was measured by

a General Oceanics digital flow meter (Model 2030) mounted in the mouth

iy R

i

of tne net. Numbers of fish caught were standardized by conversion to

density (number per 100 cubic meters of water, n/100 m3). Water temper-

P,
ature (C), dissolved oxygen (ppm), and pH were also taken. River stage
(0700 h) was obtained from the River Forecast Center in Harrisburg,
Pennsylvania.

Samples were preserved in a solution of 25% formalin, sorted, and

stored in a 10% isopropanol and 207 formalin solution for later identifi-
cation. Undamaged fish were measured (to the nearest 0.1 mm and grouped

into 1.0 mm intervals total length, TL) and identified with the aid of re-

ference materials by Armstrong (1962), Fish (1932), Gerlach (1973), Lippsoun
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and Moran (1974), Mansueti (1964), Mansueti and Hardy (1967), May and
Gasaway (1967), Meyer (1970), Nelson (1968), Norden (1961), Siefert
(1969), and Stewart (1926). 1In cases where several species of a genus
or genera of a family were present, fish with indistinguishable taxo-
nomic characters were assigned to slash (either/or) categories rather
than to the less descriptive genus or family classification. Only fish,

less than or equal to 25.0 mm were considered as ichthyoplankton.

A list of the ichthyoplankton collected is presented in Table
4.1-1. Scientific and common names and taxonomic order of presentation
followed Bailey et al. (1970).

Developmental terminology was defined by Snyder (1976). Larval
stages were characterized by the presence of the finfold and lack of
adult ray counts in all fins. The larval stage was further subdivided
into protolarva, mesolarva, and metalarva. Protolarvae were charac-
terized by the lack of formed rays in the fins and finfold and inciuded
the yolk sac stage. Mesolarvae were characterized by the development
of rays in the finfold (usually caudal), development of the median fins,
and absence of pelvic fins. The metalarval stage was characterized by
the presence of pelvic fin buds and continued development of the other
fins, The term young was applied to those stages of fish characterized

by the complete absorption of the finfold and the presence of adult ray

counts in all fins.

A three factor analysis of variance (ANOVA) was performed to test

for differences between sample dates, times, and depths (Sokal and

Rohlf 1969). Analysis was performed on untransformed densities (n/3 m3)

of total ichthyoplankton. Individual taxa were present in too low
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numbers to warrant analysis. A density of n/3 m3 was used in prefer-
ence to n/100 m3 because it more closely approximated the sample size.

The Student—Newman—Kuels multirange test (SNK) was used to deter-
mine which sample means were significantly different after an initial
difference was recognized by ANOVA (Woolf 1968).

An index of percent similarity was computed to identify likenesses
between depths and times with respect to composition of fishes
(Whittaker and Fairbanks 1958). Tt was expressed as:

PSc = Zmin (a,b)
where PSc = the percent similarity, and a and b = the percentages of
species a and b in samples A and B. PSc values range from 0 (no
gimilarity) to 100 (complete gimilarity). This is an empirical index
and measures relative similarity in terms of species composition and
generally leads to the grouping of communities by dominant or major
species. |

The center channel of York Haven pond at Transect T™-LF-13A3 was

s

subdivided into four zones (Table 4.1-2 and Figure 4.1-2). The mean
density of ichthyoplankton in each zone was estimated from data obtained
from stations 13Al and 13A2 of the far-field ichthyoplankton program
ey

(Section 3.0) and the estimated density of fish in the midchannel. All
ichthyoplankton were assumed to be drifting with the river flow.
Density in the midchannel was estimated from the regression equation:

vy = .23x + 5.05
where Y = the density of ichthyoplankton in the midchannel and x = the

density of ichthyoplankton at gtation 13A2. This equation was generated
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from ichthyoplankton collections taken at midchannel and nearshore
locations near the TMINS Unit 1 Intake in 1975 (Lathrop 1976).

The average intake flow rate (100 m3/min) for 2200 and 0400 h was

estimated from the formula:

L .
Fi = ( D Np 2200 h + ) Np 0400 h)/2
p=1 p=1

where a = the total number of river water pumps in operation for each
sample period and Np = the rated capacity of each river water pump.
The flow rate (100 m3/min) for each zone was estimated from river
TN M B
flow data obtained from the River Forecast Center in Harrisburg,
Pennsylvania and the cross section area of each zone computed from the

river profile prepared by Gilbert Associates, Inc. (1975). The flow

rate was calculated from the formula:

Fi = (Aj/ J}i:l Aj) [cW/(cW + wW)} [(Fl + F2)/2]

where Fj = the flow rate in zone j, Aj = the cross section area of zone

j, Cw = the width of the center channel at Transect TM-LF-13A3, Ww =
the width of the center channel at Transect TM-LF-13A3, Fl = the river
flow at 0700 h at Harrisburg, Pennsylvania for the first day of each
entrainment survey, and F2 = the river flow at 0700 h for the second day

of each entraioment survey. The east channel was not included in this

calculation as all flow through the east channel was blocked by Red Hill

Dam.
e
The mean density (n/100 m3) of ichthyoplankton in zones 2 and 3

were calculated with the formulas:
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where NIK = the mean density of ichthydplankton in Zomne 2, NIII = the
mean density of ichthyoplankton in Zone 3, NIBAZ = the density of
ichthyoplankton at Station 1342, N13Al = the density of ichthyoplankton
at Station 13Al, and Nmid = the estimated demsity of ichthyoplankton in
the midchannel.
The mean density of ichthyoplankton in zones 1 and 4 was determined
‘to be the density of ichthyoPIanktonhat stations 13A2 and 13Al, respec-
tively.
The percentage of ichthyoplankton in the center channel which were
entrained at night on each sample date was estimated from the formula:
b
9 Entrained = (NiFi/ 2, NjFi) 100
i=1
where Ni = the mean density (n/100 m3) of ichthyoplankton taken in

the average intake flow rate

]

oblique tows at 2200 and 0400 h, Fi
(100 m3/min) for 2200 and 0400 h, b = the number of zomes, Nj = the
mean density (n/100 m3) of ichthyoplankton in zomne j, and Fj = the flow
rate (100 ms/min) in zone j.

The 1976 estimate was recalculated due to amn error in the original

estimate and the updated estimate is presented herein.

4.2 RESULTS

A total of 585 larval (325 surface, 260 oblique) and 11 young
o LS i

(7 surface, & oblique) fish was taken in 192 collectioms. Data for
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each sampling date are presented in Tables 4.2-1 through 4.2-12 and
summarized in Tables 4.2-13 and 4.2-14. Length frequency data for the
seven most numerous fishes are presented in Table 4.2-15.

Larvae were collected from 17 April through 11 August; young on
A,

25-26 %Ezi 16-17 June, and 25-26 {EEZf Peak densities of total
ichthyoplankton were recorded on 25-26 May, 29-30 June, and 25-26 July
(Table 4.2-13). Densities of carp, comely shiner, spottail shiner,
fallfish, quillback, white sucker, shorthead redhorse, banded darter,
and shield darter were highest on 25-26 May (Table 4.2-13). High den-
gsities of pumpkinseed/bluegill and spotfin shiner occurred on 29-30
June and 25-26 July, respectively.

Cyprinids (minnows and carps) were collected from 12 May through
11 August. The spotfin shiner, spottail shiner, and carp were most
common.

The spotfin shiner was most abundant on 29-30 June and 25-26 July.
Fish 5.1 to 6.0 mm accounted for 72% of the spotfin shiners taken on
these dates. Densities were generally higher near the surface.

The spottail shiner was taken from 12 May through 17 June; it was
most abundant on 25-26 May. Ninety-three percent of the spottail
shiners collected on 25-26 May ranged from 4.1 to 7.0 mm. Fish 11.1 to
19.0 mm comprised 100% of the spottail shiner taken on 16-17 June.

Catostomids (suckers), included the white sucker (65%), quillback
(25%), and shorthead redhorse (10%), were taken from 27 April through

17 June.

The channel catfish was the only jctalurid taken; it was collected
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on 16 June and 26 July.

Centrarchids (sunfishes) were collected from 25 May through 19
July and on 10-11 August; most were taken on 29-30 June. The
pumpkinseed/bluegill was collected on 29-30 June. Those fish 5.1 to 7.0
7.0 mm were most abundant. Densities of pumpkinseed/bluegill were
generally higher at the surface.

Percids (perches) were taken from 27 April through 29 June. Peak
density was recorded on 25-26 May. The shield darter and banded darter
were most abundant; tessellated darter and walleye were also taken.

Results of the ANOVA and SNK are presented in Tables 4.2-16 and
4.2-17. Significant differences (P < 0.05) were noted for sample date,
depth, and time. Ichthyoplankton densities omn 29-30 June and 25-26 May
were significantly higher; densities on all other dates were not signifi-
cantly different. Surface densities of ichthyoplankton were signifi-
cantly higher than oblique densities. This was similar to that reported
in 1976 (Ritson 1977). The 1000 and 0400 h sample periods had signifi-
cantly higher demsities as compared to the other 6-hour intervals; no
day-night trend was observed. Interaction effects were noted between
date and time.

Percent composition of fishes for time and depth is presented in
Tables 4.2-18 and 4.2-19. Percent similarity indices for time and
depth are presented in Table 4.2-20. A high degree of similarity be-
tween depths was found at 1000, 2200, and 0400 h (72.0, 70.1, 84.1) and
a moderate degree at 1600 h (54.6). Values for percent similarity

between times were generally higher between 1000, 2200, and 0400 h
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(51.2 to 66.5) than between 1600 h and 1000, 2200, and 0400 h (27.8 to
50.5). A similar relationship for depth and time was reported in 1976
by Ritson (1977).

The distribution of ichthyoplankton across Transect TM-LF-13A3 is
illustrated in Figure 4.2-1. The dedsity of fish in 1977 was generally
higher in Zome I with the exception of 9-10 August when density was
greatest in Zonme III. A density gradient from the west shore of Three
Mile Island (Zone I) to the east shore of éhelley Island (Zone IV) was
determined. Densities of fish in all zones were generally lower in 1977
than 1976. Estimates of the percentage of ichthyoplankton drifting
through Transect TM-LF-13A3, which were entrained at night by TMINS
Unit 1 in 1977, ranged from 0.37% on 27-28 April to 7.0% on 25-26 July
(Table 4.2-21). Night estimates for 1976 ranged from 1.7% on 27-28 May

to 13.6% on 11-12 May (Table 4.2-22).

Estimates of the number of ichthyoplankton entrained in 1977 in

each 24-hour sample period ranged from 46,210 (n/24-h) on 27-28 April

amm—

to 1,596,220 on 25-26 May (Table 4.2-23). Values for 1976 ranged from

101,450 on 11-12 August to 2,413,590 on 12-13 May. The total number of

Apm———— P it Y AT S S

ichthyoplankton entrained on eight sample dates in 1976 was 7,085,350;

P —

3,005,740 were entrained in 1977.
G

-~

4.3 DISCUSSION

The estimates of the percentage of ichthyoplankton in the center

~channel of York Haven Pond which were entrained and the estimated number
M
of ichthyoplankton entrained during each 24-h sample period were lower

IS
in 1977 than 1976. Densities of ichthyoplankton in zones I, II, TII,
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and IV were also lower in 1977 than 1976. Operation of TMINS, in parti-
cular, the intake flow rate, was similar in 1976 and 1977 (Tables 4.2-21
and 4.2-22). 1t appeared therefore that the decline in entrainment

rates was probably the result of natural fluctuations in river ichthyo-

plankton densities and was not due to changes in the operation of TMINS.
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Table 4.2-13
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Summary of mean density (n/100 m3) of ichthyoplankton taken by 0.5 m net during entrainment studies at
TMINS Unit 1 Intake, 27 April through 11 August 1977.

AR srgmecsmomsrmsse

Apr
27-28

May
11-12

May
25-26

Jun

Jun

16-17 _-29-30

Jul
13~14

Jul
25-26

Aug
10-11

LARVAE

Cyprinus carpio
Notemigonus crysoleucas
Notropis amoenus

N. hudsonius

N. spilopterus

Carpiodes cyprinus
Catostomus commersoni
Moxostoma macrolepidotum
Ambloplites rupestris
Lepomis gibbosus/L. macrochirus
Etheostoma zonale
Percina peltata

102.48
3.68
3.47

149.20
3.68

14.40
27.48
20.47
14.09
66.29
87.89

493.12

SURFAC3

14.09
7.14

3.68
47.36
3.57

75.84

3.68

53.08

228.87
3.79

289.41

Total Larvae
YOUNG
Notropis hudsonius
Catostomus commersoni
Micropterus dolomieui
Percina peltata

3.47

3.47

10.73
3.57
3.37
3.57

21.25

Total Young

496.59

97.09

289,41

ZOTAL

LARVAE
Campostoma/Nocomis/Semotilug
Cyprinus carpio

Notropis amoenus

N. hudsonius

N. spilopterus

Semotilus corporalis
Carpiodes cyprinus
Catostomus commersoni
Lepomis auritus

L. gibbosus/L. macrochirus
Etheogtoma olmstedi

E. zonale

Percina peltata
Stizostedion yitreum vitreum

10.95
3.91
14.86

3.21
56.45
3.38
126.22
3.47
26.88
40.50
16.11
3.38
86.34
147.25

513.18

11.25

29.12

7.69

48.07

22.15

80.90

Total Larvae
YOUNG
Notropis hudsonius
Ictalurug punctatus

-

7.69
3.57
11.27

3.57
3.57

Total Young
TOTAL

14.86

513.18

59.18

22.15

84.47
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Table 4,2~14

Summary of mean demsity (n/100 m3) by family of ichthyoplankton taken by 0.5 m net at 1000, 1600, 2200, and 0400 h
in surface (8) and oblique (0) tows during entraimment studies at TMINS Unit 1 Intake, 27 April through 11 August

1977.

Cyprinidae Catostomidae Ictaluridae
1000 1600 2200 0400 1000 1600 2200 0400 1000 1600 2200 0400
27-28 Apr S - - - - - 15.15 - - - - -
0 - - - - - - - - - - -
11-12 May 3 - - 13.89 14,71 58.41 - 28.60 - - - -
o] - - - 14.71  62.50 53,70 15.63 - - - -
25-26 May S 440.48 13,16 236.12 360.30 28.18 176.17 15.63 43,30 - - - -
0 245.73 54.83 236.11 234.24 135.68 81.87 - 51.98 - - - -
16-17 Jun § 14.29 27.03 57.98  28.57 - - - 14,29 - - - -
0 15.63 15.15 14.71 30.30 - - - - - - 14.29 -
29-30 Jun s 14.71  43.28 30.30 138.73 - - - - - - - -
0 16.67 - 17.24 120.50 - - - - - - - -
13~14 Jul 3 40.59 - 27.03  28.99 - - - - - - - -
0 - - 40.21 48.39 - - - - - - - -
25-26 Jul § 44.56 15,15 14,71 420.17 - - - - - - - -
0 80.21 - 32.26 211.11 - - - - - - - 14.29
10-11 Aug s - - 15.15 88.24 - . - - - - - - -
0 16.67 - 28.57  42.49 - - - - - - - =
Table 4.2-14 continued.
Centrarchidae Percidae Total
1000 1600 2200 0400 1000 1600 2200 0400 1000 1600 2200 0400
27-28 Apr s - - - - 29.41 44,12 - 29.41 29.41 44,12 15,15 29,41
0 - - - - 14.29 13.89 - 31.25 14.29 13,89 - 31.25
11-12 May s - - - - - 29.41  58.09 43.30 14.71  87.82 58,09 85.79
0 - - - - - 51.39  40.19 31.25 14.71 113.89 93.89  46.88
25-26 May s 42,46 - - 13.89 336.11  39.48 112.85 128.27 847.23 228.81 364.60 545.76
0 51.28 13.16 - - 410.26 300.44 77.78 159.39 842.95 450.30 313.89 445.51
16~17 Jun s 13.89  42.93  42.86 117.98 - - 14.29  14.29 28.18 69.96 115.13 175.13
0 27.78  14.29 44,12 30.30 15.63 - - 15.15 39.04  29.44 73,12 75,75
29-30 Jun 3 779.41 28.57 50.61 46.88 - - 15.15 - 794.12  71.85 106.06 185.61
0 272.92 15.63 - 32.26 - - - - 289.59  15.63 17.24 152.76
13-14 Jul 3 - - 14,29 - - - - - 40.59 - 41.32 28,99
. 0 - - - - - - - - - - 40.21  48.39
25-26 Jul s - - - - - - - - 44.56 15,15 14,71 420.17
0 - - - - - - - - 80.21 - 32.26 225.40
10-11 Aug s 136.37 - 45.46 14,71 - - - - 136.37 - 60.61 102.95
9 58.34 - - 13.89 - - - - 75.01 - 28.57  56.38
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Table 4,2-18

Summary of mean density (n/100 m3) and percent composition (%) by family of ichthyoplankton taken in surface (8) aad
oblique (0) tows by 0.5 m net during entrairment studies at TMINS Unit 1 Intake, 27 April and 11 August 1977.

Catostomidae Ictaluridae Centrarchidae Percidae Total
n/100m3 __ % n/100m3___ % n/100m % n/100m3___ % n/100m3

27-28 Apr S - - 3.79 12.8 - - - - 25.74  87.2 29.52
o - - - - - - - - 14.86 100.0 14.86

11-12 May S 3.47 5.6 25.43  41.3 - - - - 32.70 53.1 61.60
0 - - 36.64 54.4 - - - - 30.70 45.6 67.34

25-26 May S 262.51 52.9 65.82 13.3 - - 14.09 2.8 154.18 31.0 496.59
0 192.73 37.6 67.38 13.1 - - 16.11 3.1 236.97 46.2 513.18

16-17 Jun S 31.96 32.9 3.57 3.7 - - 54.41 56.0 7.14 7.4 97.09
0 18.94 32.0 - - 3.57 6.0 29.12 49.2 7.69 13.0 59.32

29-30 Jun S 56.76 19.6 - - - - 228,87 79.1 3.79 1.3 289.41
0 38.60 32.5 - - - - 80.20 67.5 - - 118.80

13-14 Jul S 24,15 87.1 - - - - 3.57 12.9 - - 27.72
, 0 22.15 100.0 - - - - - - - - 22.15
25-26 Jul S 123.65 100.0 - - - - - - - - 123.65
0 80.90 95.8 - - 3.57 4.2 - - - - 84.47

10-11 Aug S 25.85 34.5 - - - - 49.13 65.5 - - 74.98
0 21,93 54,8 - - - - 18,05 45.1 - - 39.99

Mean S 66.04 44,0 12.33 8.2 - - 43.76 29,2 27.94 18.6 150.07
0 46,91 40.8 13.00 11.3 0.89 1.0 17.94 15.6 36.28 31.5 115.01




295

£8 T11 CE Tl 06 %L 68 L1 16111 €9 61 %6 761 36796 - ﬁ.we 68°17¢C = iew.w
* F ¥ i T 6Ll - - T°T 661 81 %9°¢ €0 6.1 8¢ 89°¢ T 1T = = Fanol 19101
@-H S-ﬁ w-N me-m ¢- h- - - - - €0 ¢y'0 6°0 6L'1 - - - - - - LELEY CE R ELE
- - - " - - . - - - €0 %0 - - - - 9'¢  69°1 - - TISTHOTop FNISTACISTR
8°0 060 €1 6L'1 T oeL'1 - - - - - - - - - - - - - - SHIPYSUNd FRINTEYST
_ . . _ - - . - - - £0 %490 - - - - Lz W'y - - TUcsiomios ¥HHOTNOIES
8'0 960 1 68°1 - - - - 't $6°1 6°0 %E'1 - - 8'c 89°¢ 9°Z  69°1 - - Fnyaoepny o:om
ONNO
? i ¢ 16 15°6¢ T8 I el 07001 68° 17 6°86 ¢0'OLT  2'86 86°9%T 1766 61 €61 296 B 6 1726 09°6% 07001 68 1%7¢ FEAXET Y301
N.Mm Mw.w: n.% nm.m ! c- K - - - - - - - - - - - - - - - WHSIITR WBITTA WoTpSIsOITIS
8'61 69°22 1°6  60°21 L1 T0°€1 $°9% B86°EY 9'2T 89°1¢ 2°¢1 62'81 '8 4£°91 2°0z €961 €61 8Y°Z1 20T 1IL°WT ¥I¥II50 ¥Hi5I5] 2]
€01 9L°11 0°6 %611 €7 %1 - - 61 YE'EE 29 126 $'%  8L'8 9°¢  Tw'¢ €T 91 L'8 86707 STEU0Z 3
8°0 98'0 €1 69'1 - - AR TAS { - - - - - - - - - - - - TPSI5W[0 WHOIAOSUIT
8'%1 00°L1 IAS T (49 9L 26§ 69 8¢°S 8°8Z ¢S 6y L°82 88'Zy ¥l 81'%T 0°1Z ov'oz '8 1%°g 708 7S°1Z1 FOXTYIOATEE T/ INNOAYTY o
8'0 %6°0 $°'1 t0°2 - - - - 0t %L1 - - - - - - - - - - SO ¥Twoas]
- - - - - - - - - - €0 9y'0 - - - - 8'Z 48°1 - - FTAIEedNY BSTTTAOTqEY
- - - - - - - - - - L1 95t - - - - 8'¢1T %Z'01 - - ETOpTAS ToY5 BHOTSORON
9°L 9I'8 L'z 9s'¢ L'9  zo's 2°€C 50°81 6% 148 L'y 60°L 8'1  I§°¢ 0’y 58'¢ 892 SE°/1 S*T  8§°¢ TUCEIBM0S oI EoTE]
L'E  %T'y L'E  68°% €7 69°T - - 0'9 66701 °T 081 8'C 1Iv'¢ - - - - L0 6Lt BOUTXdAS FSPOTATES
90 wy'g - - - - 'z w1 - - - - - - - - - - - - TT1T00103 BNTTIONEE
6°L1T S%'0T 9°6€ 18°2¢ L°61 8L°¥1 - - €8  61°%1 8°61 69°62 1°9% 76768 11 06701 S8 Ly°'§ (AT TA A BAI5TAOITAT |
0°ST 61°L1 9°€1 81°81 S'0E €8°7% 8'9 8z°¢ 0°ET Hy'2T 6°€1 €80T 6°11 62°¢€2 7°91 %6°61 EAR T 1A 5 6°91 €8°0% FHTuosphy ‘F
70 Ty'o €1 69°1 - - - - - - €0 %0 6'0 wL°1 - - - - - - SIS GUE FTACITOR
8'1 11'2 - - - - - - - - 9°0 60 6°0 #8°T - - 8°Z #8°1 - - BEITSTOEATS FTHOETESION
29 90°L '8 IE'11 Y11 16°8 [AE AR TR | 6°€ 89°9 98 18'%1 €6 80°81 L1 ST°L1 - - 9'9  Z0°9t OYdIes BOUTIARD
€0 oyo - - - - - - 6°0 09°1 - - - - - - - - - - BO[ TA00S 5/ BTUO 50N JA TR LG )
: AVAUVT

% gR00T/R % 01/ LA ) A T ) & ___gu0tja L gHo0T/N % cu001/4 % SS00T/ A 0T/w % ¢m001/¢

0070 ~ oloma. T G091 0001 N c.amo. oomu 0091 6001 j

—ANOITHG

AOVAUNS

89Tpn3s Jusmuyeilue Bupanp smol snbyyqo puw 99WIANE UT Y 00%0 PU® *00ZZ ‘0091

‘0001 3® 39u w ¢ £q ueyel ucijueidodylyst yo (

_"LL61 38080y 17 yBnoays yyady /g ‘ewmaur 1 ayun SNIpg 3®
%) uoI3Fsodmod jusoxad pue (gw go1/u) £33suep uwsm jyo Lavumng

61-2°% 91qey



296

HOVAHENS

0" €€ 0091
]9 €99 0022
S"6S. L°S¢ 218 00%0
AOVAUAS 00%0 0022 0091 0001 0001 0091 0022 NdITE0
1°%8 8°LG 176t 0°¢s 00%0 ¢ LG 8°LC ' 99
1°€9 T°0L A 8°06G 00¢¢ L*%S 0°o%
1°92 6°LE 9°%g 9°L2 0091 7' €€
0" %S S 69 0° €y 0'zL 0001
4001190

*LL6T 3I8n3ny ySnoayy

yoaey ‘e9ywiaul T ITun SNIWI I8 saipnis JusumTexjue X0 8mo] 9anbyiqo puw soBIANS puw
Y 00%0 pue ‘007Z ‘0091 ‘0001 usamiaq uotijsodmod sofoads jo L3faeiiwys jusoasd jo 8907 pul

02-2°% @1qelL



.AaHE\mEOOHv S¥B3UT T 3ITUN SNIWL 03Ul °3ex Mmoli Ij

*Aeq uorions dund SyejUT T ITUN SNTHL 9yl ur uoljueidolyiyor Jo AmEooH\cv Ly1susp ueey Ty
.Acﬂe\mﬁooHv ATl ®uoZ ur 9jeld molg Alg

'AT @uoZ ut uojueidoAylyst jo AmEOOH\cv £31susp uwey Al

.AGHE\mEOOHv I1I suoz uf @3wa moig Illyg

"III suoz ut uopueidodyiydt jo (gwo0t1/u) A31suep uesy IIIN

*(uTw/gupQT) II U0z uf a3ex molg Ilg

*II suoz ur uopjueidodyjyot jo (gwo01/u) L31suep uesy IIy

"(UTW/cwpQT) I Puoz ul 83ex mofd Ig

‘I 8uoz ur uolueldodylyst jo (gup0o1/u) £31susp uwey Iy

€21 AN G7E0-802¢ 8NV 11-01

00°1 26°821 SYE0-£0TT 1IN 92-67

00°1 ST o ST%0-1122 00 H1-€1

C1°1 7648 S7€0-912¢ unf gg-6g

€2°1 0S %L 9%€£0-%022 unf /1-91

00°1 L9°6LE Zh7€0-002¢ Lew 9z-67

NS €0°1 7 oL G0%0-5S12 ey Z1-11
o €0°1 L9761 S190-202z  ady gz-/g
L¥: N TAVINI

9 0¢ ¢ €7y €€°99 C1°G [¢ 68 60" ¥ 69°9 ZG € C€00-1%¢¢ 8NV 01-6

0L TAR 00°0 02°621 0§°¢ 80'99T L'/ %0' €1 g 0§22-1L022 nr 9z

9°1 0y 647 LT°CET  92°9 8T°ILT 9% 01 79 €1 68°C1 1€€2-22¢€2 e €1

0'% 60°€ £47°9 9¢€° €6 1L°L 207021 90°€T 76 €1°L1 12€2-€€12 unf gz

S 1 VI 9€°2¢ 0S°9Z 11°6¢ 7€°86 9/°'9¢ el L 996G 1622-0102 unf ¢y

S0 09°€ 62°96 6%°80T O01°LOT LY 6ET  9T°11Y $6°01 19° %99 2000-L%22 L£e Gz-%7

€1 01°8 01°S 8€'WHT  69°9 91°%IE  76°01 99° 47 G9° €T 0222-9022 Le 01

€0 78761 00°0 00°86S 10°¢ %L°89L Z1°S %€°09 12°% L0TZ-8S1T ady 9z
pauteajuy ¢, >Hh >HZ HHHm HHHZ HHh HHZ Hm HZ (W) swyy, 83B(

AT ®uo07 TI1 ouo7y T1 9u07 T 9007 YIATH

"LL6T 3sn3ny T yBnoayz Trady Lz
‘1 37TUn SNIWL £q psureijus eiom YOTYM IY3Tu I8 EYEI-AT-WI I09SUBLL y3noxy3 Surizrap uopuerdodyiysr jo 93ejuadasg

1¢c-2°% @1q81




298

*(urw/gwQQET) ®4BIUI T ITUN SNIWL O3UT 9381 MOTd Fi
-feq uorjons dund 9jeIUT T ITUN SNIWL @43l Ul uoIueTdodyayst 3o (gwoor/u) L3psusp uway IN
.Au«E\mEOOHV AT Puo7z ut 93ex mofg Alg

- AT “auoz uj uoijueidoAyayor 3o (gwooi/u) L3IFsuep uBsl AN
*(utw/gwpQT) IIT dUOZ UT 93BI MOTJ I11g

‘111 Puoz ut uoipjueldolyiyst jo AmEoOH\zv A31suap ueep IIIN
* (utw/gueQT) II dUOZ UT 9IBI MOTJ IIg

-1 suoz ul uoiqueTdoAyiyst Jo (gwoOr/u) L3rsusp uesy 1IN
*(uw/gwQQT) I duoz uf 238l mold g
"1 suoz ut uoijueldodyiydy jyo (cwpoy/u) £3ysusp uesy IN

€¢' 1 1 WY 85€0-00¢¢ BNV C1-11
€21 70°0S E9170-1222 0L 62-82

€21 76°€9 LT%0~-0€2T e G1-9%1

00°1 G0"T16€ £0%70-0022 unf ¢z-%g

0€°1 80" 18Y 20%0-222C unf 01-6

€0°1 o%° LwE GI%70-212¢ LeW £T7-9C

€C'1 78" %6L 67€0-LGS1T Lell €1-21

80°1 €1°6L 7GE0-L12T ady 67-82

T4 ™ TIVINI

T°€ 76 ¢ 00°1 €788 T G9 €11 %901 16°8 61 €1 0¢¢-L¢1e 3Ny 11
1'% 88°0 9821 09°92 10" %1 81°¥¢ 7662 89°¢ 6°¢Y SHET-90€T nr gz
L2 %0°¢ [AARAY €9°19 €L°C1 12°6L 0%7° %2 12°9 96 G¢ 22TT-9%1¢ 00 %1
G'g 62°6 8y L 81°09T 9€°8 98°60C  LO'%1 %1°91 16°81 TE€TT-LSTT unf g
G'1 ce ¢ 96°6¢ 7101 1€°19 GE'0E€T  LL°9€T 22701 88° 08¢ %€TT-H02T unf 6
L1 YATANA GE %6 LE €L LE°SL 0€° %6 8L°6€1 6€°L 81°€2¢ 7000-90€7 Lel 8Z-L7
9°¢1 LE'T 60°G1 8€° 1% €0°0€ 61°€S 6Z'601 L% €6 €LT 2022-S%12 Lely 71
£y 20°¢ - €2°19 96°¢ 0L°8L LL°81 L1°9 1%°92 2€00-€€2T ady 67-8¢
psureajuy ¥, >Hm >Hz HHH@ HHHZ HHm HHz Hm Hz (y) ewrl a3eq
AT 9¥uo7 IIT suoZ 11 BuoZ 1 ®uo?Z dHIAT Y

"9L61 3Asn3ny g1 y3noaya 1rady gg
‘1 ATUn SNIWI £q pouleBijus aiam UoTym IYyS1u 38 ¢VCI-AT~-WI 3Io9suril y3noayl Buritap uojijueidodyiyoy Jo s8vjusdisg

¢i-1"% °1qBL



YL° S00¢€ [A/AVA A JXAR % T4 6L°€9 96°LeY ¥.°81¢ ¢C°96491 €1°26¢ 12°9Y TVIOL
LE* L8 96°1¢ 62291 ¥8° %€ 8L°0v1 18°69 16°9%¢ 88° ¢y 0€ 9T 00%0
SL E6Y £€€°9¢ €T €T G6°8¢ 68°G1 6€°L9 80° 947 88°18 - 00¢7¢
60° 606 - - - o791 €112 S1°0s¢ 09°901 08°01 0091
K2R TN €1°69 LTAVA - 68°99¢2 1944 8% 8G9 LL°€ET I1°11 0001
TVIOL TT1-01 92-62 7I-€1 0c-6¢ LT-9T 9¢-S¢C ¢T-1T 8¢-17
8ny inp inp ung unp Leyy Ly ady
761
o S£°S90L S 101 ¢1°991 (TAN A YA 99°0L11 0S° 1981 S yl8 6S°£IYC £E°GyT TVIOL
o
o LE° €882 ST°8L 9°0¢ 99°Z1 €2°99% G2°169 cs°e6e L7°0121 %708 00%0
¢6°0201 - 96° L€ 85°001 06°96 ¥€° 602 9L°122 8L°T1¢ 92y 002¢
758801 %9711 9¢° L€ ¥9°L9 TL7181 §2°907 8.°8¢€2 ¢9°gze €9°12 0091
1§°2L02 S9°11 92 0% LE' 1S [4: YA B 9996/ 6€°0CT eL [9¢ %9°001 0001
TVIOL ¢I-TT 62~8C ST-%71 Sz-%¢ 01-6 L2-9T €1-21 6C-8¢
8ny e inp unp unp Keyy Loy ady
5767

Usnoay3 1rady (g-g1 x U 9/u) sporied aydmes y ggug PUB 0022 ‘0091 ‘0007

9?43 Butanp peurwajue uourtdolyiyot

"LL6T Pu® 9/61 3sn8ny

3o xequnu pajwwyisy

€2-2'% 91qug




300

10 8.7 UOTIBASTH JXOATY TBWION =ww-

I8N uojqueyq w G*
Leqg uorzong dung
sdung xejem IsATY
Su9axog Burisara]
sieg ysel], 9sIno)
801 do3jg

P : "

g UuOT399g 85010,

LIS BSAIE il Ta W N o]

"oyeIUI T ITU UOTIBIS AwATony PUBTS] STIW @9IY]

N N—

‘1-1'% oan8rg

=]

o - ——— -

- 9 <
I c i [

\_/

V UOF398S 8501)

“.“4 L

pooo@m@moao

KD
K]

ooDQOooan

]
|

8 .0 ,80€ UOTIBABTH sAcqe uelg 10014



301

HILL
ISLAND
SAND BEACH
ISLAND
———— O,J M-WF-13A31 L -
FISHING
CREEK \
THREE
MILE
[SLAND CONEWAGO
CREEK
BASHORE |
YORK
ISLAND
HAVEN
DAM
—— \&FLOW
BRIDGE
D INTAKE fl DISCHARGE )
— 7
500 m '

Figure 4.1-2 . Location of ichthyoplankton zones I through IV of Transect TM-LF-13A3
in the center channel of York Haven Pond.
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5.0 IMPINGEMENT OF FISH

Impingement surveys at the TMINS Unit 1 Intake were conducted semi-

monthly at 8-hour intervals March through December 1977. Mechanical
problems prevented sampling in January and February and limited sampling
to once in August.

The Unit 1 Intake is enclosed in a concrete building on the west
shore of Three Mile Island, and is flush with the shoreline. River
water passes under the skimmer wall, which has trash bars with two foot
vertical spacing; through automated trash racks, with one inch vertical
bar spacing; and through vertical traveling screens of 3/8 inch mesh
before entering the river water pumps. The average water velocity
before the traveling screens under normal (20,000 cfs) and low (1,700c¢fs)
river flows and normal (full power, 100%) operating conditions is 0.2
foot/second (A.E.C. 1972).

Fish and refuse from the automated trash racks and vertical
traveling screens are washed into separate trash bins. The bin for the
traveling screens also receives the discharge from all river water

pump automatic discharge strainers of 1/8 inch mesh.

5.1 METHODS

Fish impinged on the traveling screens were recorded during each
24-hour survey. A section of 6.4 mm mesh seine was placed in the travel-
ing screen trash bin to capture fish.

Impinged fish were enumerated and identified to the lowest feasible
taxon. Each fish was measured (to the nearest mm fork length, FL) and
weighed (to the nearest 0.1 g) for each 8~hour interval. )Fish were

classified as alive (opercular movement observed) or dead (no opercular
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movement). The reproductive status was determined and defined
as follows: young were spawned during the current calendar vear;
juveniles were incapable of reproduction; and adults were capable
of reproduction. Classifications were based on field observations
and information in the literature (Carlander 1953, 1969, 1977;
Miller and Buss 1963; Scott and Crossman 1973; Trautman 1957).

Estimates of the total number and biomass of fish impinged
at TMINS in 1977 were made from the formula (Potter and
Associates 1976):

| T = (X (365)

where T = estimate of number or biomass and

X = mean number or biomass of fish impinged per survey.

]

Estimates for 1974 through 1977 were made. A one-way
analysis of variance (random effects model) was used to test
for differences between years for numbers of fish impinged

on the TMINS Unit 1 traveling screens (Steel and Torrie 1960).

5.2 RESULTS

Twenty impingement surveys were conducted. Alive and dead
totals for fishes taken during each 8-hour interval and summaries
of each 24-hour survey are presented in Tables 5.2-1 through

5.2-40.

A total of 3,359 fish of 24 species weighing 2.45 kg (5.40 1b)

PU—

was impinged in 1977 (Table 5.2-41). Most fish (3,180 specimens,

94.7 %) were dead and were either young or juvenile.

Three species accounted for 88.3 % of the impinged fish: the
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tessellated darter (72.5 %), banded darter (10.4 %), and spottail
shiner (5.4 %) Table 5.2-41. Each of the remaining species
represented less than 2.0 7 of the total number collected.

Numbers of fish impinged per 24-hour survey varied throughout
the year (Table 5.2-41). The greatest number impinged per 24- hour
survey was 1,782 taken on 22-23 September; The tessellated darter
(1,526) and banded darter (197) were most common (Table 5.2-26).

The greatest weight of fish impinged was 1,101.7 g (2.4 1b) on
22-23 September.

The mean number of fish impinged per survey was 168.0; mean
biomass was 122.6 g. The mean weight per fish was 0.7 g. Frequency
of impingement during day and night throughout the year was variable.

The 1977 yearly estimate of number of fish impinged was 61,320;
the estimated biomass was 44.7 kg (98.6 1b). The analysis of
variance revealed no significant differences (P>0.05) between

years for the numbers of fish impinged at TMINS Unit 1 (Table 5.2-42).

5.3 DISCUSSION

The number and biomass of fish impinged in 1977 was the highest
since the inception of the program (1974). Impingement frequency
appeared to be affected by both river flow and the évailability
of young fishes. About 76 % (2,563 fish) of the total fish
impinged were taken on two dates in September 1977.

The tessellated darter was most abundant in all years; the
5pottail shiner was also common. In 1977, the channel catfish

decreased in abundance and the banded darter increased in abundance
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making up more than 4.0 7 of the catch of the first time.

In comparison to the number and biomass of fish taken by
seine (Section 6.2) the number and biomass impinged was small.
Although the numbers of fish impinged in 1977 was the highest to

date the overall impact to the river ecosystem was negligible.
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Table 5.2-1

Numbers of fishes impinged at the Unit 1 Intake during a 24-hr impingement survey on 18~19 March 1977.

pm———E
Date 18 19 19
Time 1200~-2000 2000-0400 0400-1200
Previous River Water Chlorination 1700 0100 0900
Number of River Water Pumps:
Muclear Service 2 2 2
Secondary Service 2 2 2
Decay Heat o} 0 1
River Flow (cfs) 130,000 120,000 117,000 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Spottail shiner - - - 3 - 1 - 4
Channel catfish 2 - - 1 1 - 3 1
Margined madtom - - - 1 - - - 1
Redbreast sunfish - - - - - 1 - 1
Pumpkinseed - - - - 1 - 1 -
Tessellated darter 6 5 1 32 10 9 17 4?
nded darter - - - 3 - - e
%3;;‘1‘ 8 5 1 40 12 11 21 56
Teble 5,2-2
Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on
18-19 March 1977.
Species Fork Length Range Reproductive Status Total Weight Total Number
(5 mm _groups) (=)
Spottail shiner 46-50, 66~70 1 Juvenile, 3 Adults 11.1 4
Channel catfish 56~-70 4 Juveniles 11.5 4
Margined madtom 51-55 1 Juvenile 1.4 1
Redbreast sunfish 41-45 1 Juvenile 1.5 1
Pumpkinseed 51-55 1 Juvenile 2.7 1
- Tessellated darter 31-70 18 Juveniles, 45 Adults 66.9 63
Banded darter 31-40 3 Juveniles 1.7 3
96.8 77
Table 5,2-3
Mumbers of fishes impinged at the Unit 1 Intake during a 24-hr impingement survey on 30-31 March 1977.
Date : 30 31 31
Time 1200-2000 2000-0400 0400-1200
Previous River Water Chlorination 1700 0100 0900
Number of River Water Pumps :
Nuclear Service 2 2 2
Secondary Service 1 1 1
Decay Heat 2 2 2
‘River Flow (cfs) 116,200 146,600 148,000 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Spottail shiner - - - 1 - 2 - 3
Channel catfish - - - - 1 - 1 -
Margined madtom 1 - 2 1 - - 3 1
Iesgellated darter 1 - 2 9 12 13 15 22
Total 2 - 4 11 13 15 19 26
Table 5.2-4
Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on
30-31 March 1977.
Species Fork Length Range Reproductive Status Total Weight Total Number
(5 mm groups) (&)
Spottail ghiner 51-55, 66-75 1 Juvenile, 2 Adults 9.6 3
Channel catfish 61-65 1 Juvenile 2.5 1
Margined madtom 36-40, 106-115 2 Juveniles, 2 Adults 20.0 4
Iessellated darter 41-65 4 Juveniles, 33 Adults 36.9 37
69.0 45
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Table 5.2~5
Numbers of fishes impinged at thé Unit 1 Intake during & 24-hr impingement survey on 20-21 April 1977.
Date 20 21 21
Time 1200-2000 2000-0400 0400-1200
Previous River Water Chlorination 1700 0100 0900
Number of River Water Pumps:
Nuclear Service 2 2 2
Secondary Service 1 1 1
Decay Heat 1 1 1
River Flow (cfs) 27,800 26,900 26,500 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Spottail shiner 1 - - - - - 1 -
Margined madtom - - - - - 1 - 1
Rock bass 1 - - - - - 1 -
Iessellated darter - - 1 - - - 1 -
Total 2 = 1 - - 1 3 1
Table 5.2-6
Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on
20~-21 April 1977.
Species Fork Length Range Reproductive Status Total Weight Total Number
(5 mm groups) (&)
Spottail shiner 81-85 1 Adult 6.1 1
Margined madtom 36-40 1 Juvenile 0.8 1
Rock bass 36-40 =1 Juvenile 1.0 1
Tessellated darter 51-55 1 Adult 1.1 1
9.0 4
Table 5,2.7
Numbers of fishes impinged at the Unit 1 Intake during a 24-hr impingement survey on 21-22 April 1977.
Date 21 22 22
Time 1200-2000 2000-0400 0400-1200
Previous River Water Chlorination 1700 0100 0900
Number of River Water Pumps:
Nuclear Service 2 2 2
Secondary Service 2 1 1
Decay Heat 2 2 2
River Flow (cfs) 26,300 25,700 25,000 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Margined madtom - - 1 - - - 1 -
Tesgellated darter 1 - - = 1 - 2 -
Total 1 - 1 - 1 - 3 -
Table 5.2-8
Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on
21-22 April 1977. .-
Species Fork Length Range Reproductive Status Total Weight Total Number
(5 mm groups) &)
Margined madtom 51-55 1 Juvenile 1.0 1
Tessellated darter 56-65 2 Adults 4.0 2
5.0 : 3




309

9

Sumbers of fishes impinged at the Unit 1 Intake during a 24-hr impingement survey on 12-13 May 1977.
1z 13 13

Time 1200-2000 2000- 0400 0400-1200
Previous River Water Chlorination 1700 0100 0900
¥umber of River Water Pumps:

Nuclear Service 2 2 2

Secondary Service 1 1 1

Decay Heat 1 1 1

iver Flow (cfs) 33,000 34,600 35,500 Total

Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
“Tesgellated darter - - 1 ~ " - T =
ml ~ hd 1 - - - 1 -

Table 5.2-10

12-13 May 1977,

ummary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on

Species Fork Length Range Reproductive Status Total Weight Total Number
(5 mm groups) (&)
Tessellated darter 46-50 1 Adult 0.9 1
0.9 1

. Table 5.2-11

Bunbers of fishes impinged at the Unit 1 Intake during a

24~hr impingement survey on 26-27 May 1977.

Date 26 27 27
Time 1200-2000 2000-0400 0400-1200
Previous River Water Chlorination 1700 0100 0900
Number of River Water Pumps:

Nuclear Service 3 3 3

Secondary Service 2 2 2

Decay Heat 0 0 0

Reactor Building Emergency Cooling 1 1 ]
River Flow (cfs) 14,300 14,200 14,000 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Spotfin shiner - 1 - - - - - 1
Margined madtom 1 - - - - - 1 -
Bluegill - - - 1 - - - 1
Total 1 1 - 1 - - 1 2

Table 5,2-12

Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Inteke on

26-27 May 1977,

Species Fork Length Range Reproductive Status Total Weight Total Number
(5 mm groups) ()
Spotfin ghiner 61-65 1 Adult 4.1 1
Margined madtom 66-70 1 Juvenile 3.2 1
Bluegill 41-45 1 Juvenile 2.0 1
9.3 3
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Table 5.2-13

Bumbers of fishes impinged at the Unit 1 Intake during a 24-hr impingement survey on 9-10 June 1977.
Date 9 10 10

Time 1200-2000 2000-0400 0400~1200

Previous River Water Chlorination 1700 0100 0900

Number of River Water Pumps:

Nuclear Service 3 3 3
Secondary Service 2 2 2
Decay Heat 0 0 0
River Flow (cfs) ¢, 000 10,500 11,300 Tetal
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Carp - - - 4 - 3 - 7
Channel catfish - - - 1 - - - 1
Tessellated darter 1 2 1 - - - 2 2
Banded darter - - - 1 - - - 1
Total 1 2 1 6 - 3 2 11
Table 5.2-14
Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on
9-10 June 1977.
Species Fork Length Range Reproductive Status Total Weight Total Number
(5 mm groups) &)
Carp 16-30 7 Young B 1.6 7
Channel catfish 146-150 1 Juvenile 28.8 1
Tessellated darter 21-30 1 Young, 3 Juveniles 0.5 4
Banded darter 16-20 1 Young 0.1 1
31.0 13
Table 5,2-15
Numbers of fishes impinged at the Unit 1 Intake during a 24-hr impingement survey on 20-21 June 1977.
Date 20 21 21
Time 1200-2000 2000-0400 0400-1200
Previous River Water Chlorination 1700 0100 0900
Number of River Water Pumps:
Nuclear Service 3 3 3
Secondary Service 2 2 2
Decay Heat 0 0 ) 0
River Flow (cfs) 10,100 10,200 10,200 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Carp - 2 - 4 - 1 7
Spotfin shiner - - - - - 2 - 2
White sucker - - - 1 - - - 1
Rock bass - - - - - 1 - 1
Smallmouth bass - 1 1 - 2 1 4
Tessellated darter - - - 1 2 - 2 1
Banded darter - - - - - 1 - 1
Halleye 1 - - - - 1 -
Total 1 3 7 2 7 4 17
Table 5.2~16
Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on
20-21 June 1977.
Species Fork Length Range Reproductive Status Total Weight Total Number
(5 mm groups) (&) :
Carp 21-40 7 Young 4.3 7
Spotfin shiner 26-30, 56-60 1 Young, 1 Juvenile 2.3 2
White sucker 36-40 1 Young 0.4 1
Rock bass 16-20 1 Young 0.1 1
Smallmouth bass 16-35 5 Young 1.3 5
Tessellated darter 21-25, 31-35 2 Young, 1 Juvenile 0.4 3
Banded darter 26-30 1 Young 0.2 1
Walleve 71-75 1 Young 4.0 1
13.0 21
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‘reble 5.2-17
Mumbers of fishes impinged at the Unit 1 Intake during a 24-hr impingement survey on 6-7 July 1977.

- ’ 6 7 7
:}D“‘ ‘te 1200-2000 2000~-0400 0400-1200
previous River Water Chlorination 1700 0100 0900
Pamber of River Water Pumps:
Nuclear Service 2 2 2
Secondary Service 2 2 2
Decay Heat 1 1 1
1 Flow (cfs) 8,700 8,700 8,900 Total
4rion of Fish Alive Dead Alive Dead Alive Dead Alive Dead
w_., 1 - - 3 - - 1 3
Laxp
Spottail shiner - 7 - 14 - 17 - 38
Quillback - - ' ! ) : - :
Brown bullhead - 2 - N - 3 - H
‘Channel catfish - g - 1 - L - [7*
ined madt - - - - -
Margined madtom - 5 - - 5 10
- 1 - 1 - 3 - 5
- 8 - 7 - 10 - 25
Smallmouth bass - i - ‘]; - 1 - g
darter - 15 - 20 - 31 - 66
1 - 4 - - - )
50 1 58 - 71 2 179
wmary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on
-7 July 1977.
Fork Length Range Reproductive Status Total Weight Total Number
(5 mm groups) (=)
31-40, 61-65 4 Young 8.6 4
ttail shiner 21-40, 66-70 33 Young, 4 Juveniles, 1 Adult 12.8 38
41-45 1 Young 1.1 1
46-50 1 Young 1.1 1
n bullhead 31-35, 41-55 5 Young 6.9 5
Channel catfish 16-25, 31-40 4 Young 0.9 4
Margined madtom 31-40 7 Young 2.3 7
: 16-20, 26-40 11 Young 8.3 11
26-35 , 5 Young 2.9 5
L 16-40 25 Young 5.8 25
Smallmouth bass 31-40, 51-55, 61-65 4 Young 6.0 4
21-35 5 Young 1.1 5
Tessellated darter 21-45, 66-70 43 Young, 22 Juveniles, 1 Adult 18.8 66
26-40 5_Young 1.8 5
78.4 181
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Table 5.2-19

Numbers of fishes impinged at the Unit 1 Intake during a 24-hr impingement survey on 12-13 July 1977.

Date 12 13 13
Time 1200-2000 2000-0400 0400~1200
Previous River Water Chlorination 1700 0100 0900
Number of River Water Pumps:
Nuclear Service 2 2 2
Secondary Service 2 2 2
Decay Heat 1 1 . 0
River Flow (cfs) 19,200 16,800 16,200 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead

Carp - - 1 3 1 - 2
Spottail shiner 1 14 1 2
Spotfin shiner - - -
White sucker
Northern hog sucker
Shorthead redhorse
Brown bullhead
Channel catfish
Margined madtom
Rock bass
Pumpkinseed
Bluegill

Smallmouth bass
Tessellated darter
Banded darter
Shield darter
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Table 5.2-20

Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on
12-13 July 1977.

Species Fork Length Range Reproductive Status Total Weight Total Number
(5 mm _groups) (g)
Carp 36-40, 46-50, 56-60 5 Young 16.2 5
Spottail shiner 21-40 63 Young, l4 Juveniles 22.6 77
Spotfin shiner 26-35 2 Young 0.2 2
White sucker 31-35, 46-50 2 Young 1.4 2
Northern hog sucker 41-45 1 Young 0.8 1
Shorthead redhorse 31-45 5 Young 2.3 5
Brown bullhead 26-30, 36-55 9 Young 6.7 9
Channel catfish 21-25, 31-45 5 Young 1.8 5
Margined madtom 26-30, 36-40, 81-85 4 Young, 2 Juveniles 11.4 6
Rock bass 16-20, 26-40 10 Young 6.4 10
Pumpkinseed 21-35 18 Young 5.8 18
Bluegill 21-35 22 Young 5.7 22
Smallmouth bass 36-40, 46-50 2 Young 2.8 2
Tessellated darter 26-45 68 Young, 32 Juveniles 29.5 100
Banded darter 26-35 5 Young 1.1 5
Shield darter 26-45 6 Young, 1 Juvenile 2.1 7
116.8 276
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Numbers of fishes impinged at the Unit 1 Intake during a 24-hr impingement survey on 16-17 August 1977.

Date

Time

Previous River Water Chlorination

Number of River Water Pumps:
Nuclear Service
Secondary Service
Decay Heat

‘River Flow (cfs)

Condition of Fish

1200-2000
1700

10,900

17
0400-1200
0900

17
2000~-0400
0100

16

3 3 3
2 2 2
0 0 0

11,800 12,400
Alive Dead Alive

Dead

Total

Alive

Dead

‘Spottail shiner
“Northern hog sucker
Yellow bullhead
‘Brown bullhead
Channel catfish

Alive

Dead
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Table 5.2-22

16-17 August 1977,

Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on

pecies Fork Length Range Reproductive Status Total Weight Total Number
: (5 mm groups) ()
Spottaeil shiner 31-35, 41-45 1 Young, 2 Juveniles 1.9 3
‘Rorthern hog sucker 56-60 1 Young 2.0 1
fellow bullhead 51~-60 2 Young 4.7 2
Brown bullhead 56-60 1 Young 2.3 1
Channel catfish 36-65, 76-80 14 Young 29.2 14
Rock bass 56-60 1 Juvenile 3.5 1
- Pumpkinseed 46-50 4 Young 8.8 4
White crappie 51-55 1 Young 1.9 1
Tessellated darter 26-35, 41-45 4 Young 1.2 4
55.5 31

survey on 8-9 September 1977.

te 8 9 9
; 1200-2000 2000~0400 0400-1200
Previous River Water Chlorination 1700 0100 0900
Bumber of River Water Pumps:
Nuclear Service 2 2 2
Secondary Service 2 2 2
Decay Heat 1 0 0
River Flow (cfs) 6,400 6,700 6,540 Total
Condition of Fish Alive Dead Alive Dead Alive Desad Alive Dead
- - - 1 - - - 1
- - - - - 1 - 1
- - 1 - - - 1 -
- - - 1 - 1 - 2
- - 1 - - - 1 -
- - - - - 1 - 1
- - - - 1 1 1 1
- - 1 - - 1 -
- - 3 1 4 4 6
ZTable 5,2-24
Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on
8-9 September 1977.
" Species Fork Length Range Reproductive Status Total Weight Total Number
(5 mm groups) ()
Bluntnoge minnow 46-50 1 Juvenile 1.5 1
Channel catfish 76-80 1 Young 5.3 1
Redbreast sunfish 101-105 1 Adult 20.4 1
Pumpkingeed 36-40, 56-60 2 Young 4.6 2
_Bluegill 36-40 1 Young 1.6 1
Black crappie 91-95 1 Juvenile 15.5 1
Tessellated darter 36-45 2 Juveniles 1.3 2
Banded darter 31-35 1 Young 0.3 1
350.5 10
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Table 5.2-25
Numbers of fishes impinged at the Unit 1 Intake during a 24-hr impingement survey om 22-23 September 1977.

Date 22 23 23
Time 1200~-2000 2000-0400 0400-1200
Previous River Water Chlorination 1700 0100 0900
Number of River Water Pumps:

Nuclear Service 2 2 2

Secondary Service 2 2 2

Decay Heat 0 0 0
River Flow (cfs) 65,100 69,700 69,700 Total
Condition of Figh Alive Dead Alive Dead Alive Dead Alive Dead
Spottail shiner - 3 - 7 - - 14
Swallowtail shiner - 1
Bluntnose minnow
Yellow bullhead
Channel catfish
Margined madtom
Rock bass
Redbreast sunfish
Pumpkinseed
Bluegill
Black crappile
Tessellated darter
Banded darter

Shield darter 2
Total 17 349
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Table 5.2-26

Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on
22-23 September 1977.

Specles Fork Length Range Reproductive Status Total Weight Total Number
(5 mm groups) : ()
Spottail shiner 21-25, 31-65 2 Young, 11 Juveniles, 1 Adult 19.2 14
Swallowtail shiner 36-40 1 Juvenile 0.4 1
Bluntnose minnow 46-50 1 Juvenile 1.1 1
Yellow bullhead 76-80, 101-105 2 Juveniles 20.7 ©2
Channel catfish 66-70 3 Young 13.5 3
Margined madtom 46-50, 91-95, 101-105 1 Young, 1 Juvenile, 1 Adult 18.9 3
Rock bass 46-55, 61-70 1 Young, 4 Juveniles 22.8 5
Redbreast sunfish 31-35, 41-55 3 Young, 2 Juveniles 12.5 5
Pumpkinseed 41-65 16 Young 44.6 16
Bluegill 41-45 2 Young 3.7 2
Black crappile 116-120 1 Juvenile 27.9 1
Tessellated darter 21-65 651 Young, 834 Juveniles, 41 Adults 811.9 1526
Banded darter 26-50 131 Young, 65 Juveniles, 1 Adult 100.4 197
Shield darter 31-50 1 Young., 4 Juveniles, 1 Adult 4.1 6
1101.7 1782




Table 35.2-27

Numbers of fishes impinged at the Unit ! Intake during a 24-hr impingement survey on 26-27 September 1977.
Sate 26 27 27
e 1200~2000 2000-0400 0400~1200
Prevoius River Water Chlorination 1700 0100 0900
Sumber of River Water Pumps:

Nuclear Service 2 2 2

Secondary Service 2 2 2

Decay Heat 1 1 1
River Flow (cfs) 75,200 138,000 150,000 Total
Condition of Tish Alive Dead Alive Dead Alive Dead Alive Dead
Spottail shiner - 5 - 3 - 9 - 19
Spotfin shiner - - - 2 - 2 - 4
Sorthern hog sucker - - - - - 1 - 1
Channel catfish 1 - - - - 1 -
Margined madtom 2 - - 2 1 4 2
Rock bass 1 3 - 1 - 2 3
Redbreast sunfish - - - 2 - 3 -
Pumpkinseed 1 3 - 4 1 4 2 11

- Bluegill 1 - - 2 - 2 1 4

Smallmouth bass - 1 - - 1 - 1 1
Tessellated darter 3 62 9 124 3 360 15 546
Banded darter - 11 1 37 1 87 2 135
Shield darter - 1 - 3 - 18 - 24
Jotal S 86 11 180 11 484 31 730

Table 5.2-28

Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on 26-27
September 1977.

s an

125 Young,
34 Toung,

’

- Ioumg T

Tessellatag darsaer

3anded jazwar

Species Fork Length Range Reproductive Status Total Weight Total Mumber
(3 _mm groups) (2)
Spotzail shiner 21-30, 36-65 2 Young, 15 Juveniles, 2 Adults 22.1 19
Spotfin shiner 36-45 4 Juveniles 1.8 4
Sorthern hog sucker 81-85 1 Young 5.7 1
Channel catfigh 56-60 1 Young 2.3 1
Mar3ined madtom 36-40, 86-90, 96-110, 131-135 1 Young, 2 Juvenilss, 3 Adulrs 33.9 5
Roek Hass 46-50 1 Young, 4 Juveniless 17.9 3
2edbreast sunfish 3 Young 5.3 3
Pumpkiageed 12 Young 33.9 13
3luegill 31-50 3 Young 1.3 5
Smallmeush hagg 91-9x 2 Young - 2
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Table 5.2-29 316

Numbers of fishes impinged at the Unit 1 Intake during a 24-hr impingement survey on 6-7 October 1977.

6 7 7
1200-2000 2000-0400 0400-1200
0100 0900

Date
Time
Previous River Water Chlorination 1700
Number of River Water Pumps:
Nuclear Service 2
Secondary Service 2 2 2

Decay Heat 1 1 1
River Flow (cfs) 48,200 44,800 43,500 Total

2 2

Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
6

Spottail shiner 1 6 1 3
Margined madtom -

Rock bass
Redbreast sunfish
Pumpkinseed
Bluegill
Smallmouth bass 1 -
Tessellated darter
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Banded darter
Total 3
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18 13 13

Table 5.2-30

Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on
6~7 October 1977.

Species Fork Length Range Reproductive Status Total Weight Total Number
(5 mm groups) ()
Spottail shiner 21-25, 46-70 1 Young, 14 Juveniles, 3 Adults 32.6 18
Margined madtom 61-65 1 Juvenile 2.8 1
Rock bass 41-45, 51-60, 66-70 & Juveniles 12.6 4
Redbreast sunfish 46-50 1 Young 2.0 1
Pumpkinseed 56-60, 71-75 2 Young 12.4 2
Bluegill 41-45 1 Young 1.5 1
Smallmouth bass 86-95 3 Young 28.9 3
Tessellated darter 31-60 2 Young, 27 Juveniles, 9 Adults 27.4 38
Banded darter 36-50 4 Juveniles, 1 Adult 3.3 5
123.5 73
Table 5.2-31

Numbers of fishes impinged at the Unit 1 Intake during & 24~hr impingement survey on 27-28 October 1977.

Date 27 28 28
Time 1200-2000 2000-0400 0400~-1200
Previous River Water Chlorination 1700 0100 0900
Number of River Water Pumps:

Nuclear Service 2 2 2

Secondary Service 2 2 2

Decay Heat 1 1 1
River Flow (cfs) 49,600 47,500 46,900 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Spotfin shiner - - - 1 - - - 1
Bluntnose minnow - - - - - 2 - 2
Shorthead redhorse - - - - - 1 - 1
Channel catfish 2 - - - - 1 2 1
Rock bass 2 1 - - - 1 2 2
Pumpkinseed - 2 - - - 1 2
Smallmouth bass - - 1 - - - 1 -
Tessellated darter 5 1 3 - 3 2 11
Total 5 8 2 4 8 8 20
Teble 5.2-32
Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Inteke on
27-28 October 1977.
Species Fork Length Range Reproductive Status Total Weight Total Number

(5 mm groups) ()
Spotfin shiner 26-30 1 Young 0.2 1
Bluntnose minnow 26-35 2 Young . 0.5 2
Shorthead redhorse 96-100 1 Young 12.9 1
Channel catfish 36-40, 66-70, 76-80 3 Young 8.8 3
Rock bass 51-65 4 Juveniles 15.7 4
Pumpkinseed 46-50, 61-65 3 Young 13.3 3
Smallmouth bass 101~105 1 Young 15.0 1
Tessellated darter 36~40, 46-55 3 Juveniles, 10 Adults 9.7 13
76.1 28
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Table 5.2-33
Numbers of fishes impinged at the Unit 1 Intake during a 24-hr impingement survey on 15-16 November 1977.

Date 15 16 16
Time 1200-2000 20000400 0400-1200
Previous River Water Chlorination 1700 0100 0900
Number of River Water Pumps:
Nuclear Service 2 2 2
Secondary Service 2 2 2
Decay Heat 2 2 2
River Flow (cfs) 89,300 78,600 74,600 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Spottail shiner 1 1 - - - 2 1 3
Shorthead redhorse 1 - - - - - 1 -
Channel catfish 1 1 2 1 - - 3 2
Rock bass - - 1 - - - 1 -
Pumpkinseed - - - - 1 - 1 -
Smallmouth bass 1 - - - 1 - 2 -
Tessellated darter - 3 1 2 - 1 1
Total 4 5 4 3 2 3 10 11
Table 5.2-34
Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on
15-16 November 1977.
Species Fork Length Range Reproductive Status Total Weight Total Number
(5 mm groups) (=)
Spottail shiner 41-45, 51-55, 61-65 3 Juveniles, 1 Adult 7.3 4
Shorthead redhorse 106-110 1 Young 15.7 1
Channel catfish 51-65, 76-80 5 Young 15.4 5
Rock bass 61-65 1 Juvenile 4.9 1
Pumpkinseed 61-65 1 Young 5.2 1
Smallmouth bass 96-100, 111-115 2 Young 28.7 2
Tessellated darter 36-50 5 Juveniles, 2 Adults 5.5 7
82.7 21
Table 5.2-35
Numbers of fishes impinged at the Unit 1 Intake during a 24-hr impingement survey on 22-23 November 1977.
Date 22 23 23
Time 1200-2000 2000-0400 0400-1200
Previous River Water Cholrination 1700 0100 0900
Nunber of River Water Pumps:
Nuclear Service 2 2 2
Secondary Service 2 2 2
Decay Heat 0 0 0
River Flow (cfs) 46,200 44,500 44,200 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Spottail shiner - - 1 - 1 - 2 -
Tegsellated darter - 1 - - 1 2 1 3
JTotal - 1 1 - 2 2 3 3
Table 5.2-36
Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on
22-23 November 1977.
Species Fork Length Range Reproductive Status Total Weight Total Number
(5 mm groups) ()
Spottail shiner 56-60, 66-70 1 Juvenile, 1 Adult 5.1 2
Tessellated darter 36-45, 56-60 3 Juveniles, 1 Adult 3.7 4
8.8 6
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Table 5.2-37
Numbers of fishes impinged at the Unit 1 Intake during a 24-hr impingement survey on 6-7 December 1977.

Date 6 7 7
Time 1200-2000 2000~0400 0400-1200
Previous River Water Chlorination 1700 0100 0900
Number of River Water Pumps:

Nuclear Service 2 2 2

Secondary Service 2 2 T2

Decay Heat 0 0 0
River Flow (cfs) 75,600 70,600 65,800 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Channel catfish - - - - - 1 - 1
Tegsellated darter - - - - - 1 - 1
Total - - - - - 2 - 2

Table 5.2-38

Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on 6-7
December 1977.

Species Fork Length Range Reproductive Status Total Weight Total Number
(5 mm groups) (=)
Channel catfish 46-50 1 Young 1.4 1
Tesgellated darter 36-40 1 Juvenile 0.6 1
2.0 2

Table 5.2-39
Numbers of fishes impinged at the Unit 1 Intake during a 24~-hr impingement survey on 14-15 December 1977.

Date 14 15 15
Time 1200-2000 2000-0400 0400-1200
Previous River Water Chlorination 1700 0100 0900
Number of River Water Pumps:

Nuclear Service 2 2 2

Secondary Service 2 2 2

Decay Heat 1 1 2
River Flow (cfs) 29,000 33,100 33,500 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive  Dead
Tessellated darter - 1 - - - o - 1
Total - 1 - - - - - 1

Table 5.2-40

Summary of lengths, weights, breeding condition, and mumbers of fishes impinged at the Unit 1 Intake on 14-15
December 1977.

Species Fork Length Range Reproductive Status Total Weight Total Number
(=)

(5 mp groups)
1 Juvenile 0.9

Tessellated darter 41-45 1
9.9 1
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Table 5.2-42
Analysis of variance, random effects model, for number of fish impinged,

1974 through 1977

Source of DF sS MS F

Variation

Total 87 3,809,744.500 - -

Among Group 3 289,989.484 96,663.161 2.307
84 3,519,755.016 41,901.845

Within Group






